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[Communicated by Capt. J. F. Hellweg. U. 8. Navy (Ret.) Superintendent. U. 8. Naval 
Observatory. Data furnlsbed by the U: 8. Naval Ohsbrvatory in,cooperation with 
Harvard and Mount Wilson Obmrvatorle-3. The dilTerence in longltude ki measured 
from the central merldian, positive west. Areas are 
corrected lor foresbortenlng and are expressed ~n millionths of the sun’s visible bemi- 
sphere. The total area for each day includes spots and groups] 
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[Dependent alone on observations at Zurich and its station at Arosa] 

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen, Bternwnrte, Zurich, 
Switzerland] 
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Mean: 30 days-87.5. 
a= Passage of an average sized group through the cpntral meridian. 
b=Passage of a large group or spot throuph the cantral meridian. 
c=New formation of a group developing into a middle sized or large center of activity 

E: on the eastern part of the sun's disc; W: on the western part: M: in tbe central oird; 
zone. 

d=Entrance of a lnrge or averago sized center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Dlvlsion, D.  M. LITTLE in Charge] 

By L. P. HARRISON 

Mean free-air data based on airplane weather and radio- 
meteorograph observations during the month of March 
1938 are given in table 1, which includes the basic ele- 
ments, barometric pressure, temperature, and relative 
humidity at  various standard geometric heights. (Infor- 
mation regarding the methods by which the "means" 
have been computed is given in the February 1938 

MONTHLY WEATHER REVIEW, Aerological Observations.) 
Chart I shows that the mean surface temperatures 

during March were generally above normal over the 
country exce t in the extreme West including most of 

Arizona, where t,hey were below normal. 
Table 1 indicates that t,he mean free-air relative humidi- 

ties, as in February, were relatively high near Nashville, 
Tenn., and Spokane, Wash., in comparison to those which 
prevailed over adjacent regions. They were also rela- 
tivel low near Pensacola, Fla., at  elevations from 2 to 
5 ki 9 ometers, and generally low in this layer over the 
extreme southern part of the country except near the 
California coast, as well as moderately low along the 
middle Atlantic coast. 

Isobaric charts prepared on the basis of mean monthly 
free-air barometric pressures over the country during 
March show the locus of the statistical center of low 
ressure in the lower strata to have been near Fargo, 6. Dak., and Sault Ste. Marie, Mich., with the center of 

high pressure to the southeast near the Florida Peninsula. 
In the upper levels (3-5 km), the centers were near Sault 
Ste. Marie, and the Gulf of Mexico respectively. In  
these levels also, the pressures over central and southern 
California averaged slightly lower than those over the 
areas immediately to the east. 

Table 2 shows the free-air resultant winds based on 
pilot-balloon observations made near 5 a. m. (75th merid- 
ian time) during March. The resultant wind directions 

California, J evada, Oregon, southern Idaho, Utah, and 

were generdly norninl over most of the country, with 
ce,rtnhi except'ions. At  Pensac,oln, Fla., in the stratum 
0.5 to 3 kilomet,ers, t)he mont'hly re,sultants were oriented 
counterdockwise with respect to the normal by amounts 
diniinishing with height, from 200' to 30'. Near Key 
West, at 2.5, 3, and 4 kilometers, the similar orientations 
were about 55', 20°, and 35' respectively. At Oakland, 
Calif., wit.hin the stratmum 0.5 to  2 kilometers, the result- 
ants were about 80" t,o 40' counterclockwise from normal. 
Similarly at Sa.n Diego, Calif., the amounts were about 
35' to 20°, diminishing t'o about 10' at  5 kilometers. In 
the same way at  elevations from 2 to 3 kilometers over 
Seattle, Wash., t,he counterclockwise departures were 30° 
to 65'; from 3 to 4 kilometers, mean sea level, at Salt 
Lake Cit'y, Utah, 30' to 45'; at Omaha, Nebr., from 0.5 
to 2.5 kilometers, 65' to 15'; and at Sault Ste. Marie, 
Midi., same elevations, 105' to 25'. 

The monthly re,sultant velocities of the free-air winds 
were generally within f 2 meters per sec,ond of the normals. 
The stat,ions having departures in excess of 3 meters per 
second and the values thereof were as follows: 0.5 kilo- 
meter, Pensacoln $3.5 m. p. s.; Cincinnati +3.1; Okla- 
homa City $3.3; 1 kilometer, Pensacola +3.0; Cincinnati 
+4.5, Chicago +3.2, Oklahoma City +5.3; 1.5 kilometers, 
Cincinnat'i 4-3.6, St. Louis +3.0, Oklahoma City +4.1; 
2 kilometers, Oklahoma Cit +4.5; 2.5 kilometers, Okla- 
homa City +3.7, Sault Ste. Qarie +3.5, San Diego +3.4; 
3 kilometers, Pensacola -3.8, Sault Ste. Marie +4.0, 
Boston -4.6, Sentt'le +5.2; 4 kilometers, Key West -4.3, 
Atlanta -3.3, Sault Stme. Marie +5.8, Albuquerque +3.5, 
San Diego +3.6; 5 kilometers, Snn Diego $6.2. 

Table 3 shows the maximum free-air wind velocities 
and their direct'ions for various sections of the United 
States during March as deternlined by pilot-balloon 
observations. The extreme maximum was 70.0 meters 
per second from the west-southwest at  4,700 meters, 
mean sea level, over Albuquerque, N. Mex., on March 4. 


